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fitnamtts^ji k (is® t ©p^c ««*-/i/£Afa£ 

COfflit;-;HiAISilii?*7n ^ ^-rst kt 10 

®*-j\<i£Ammm'$>z>%%?4t- k c 

lrt#kLTtt*Hft4eVJMTC*-3T, 7;U*U&JS 
82tf#kLTtt*W»3~5eV<D&JR© l«W±k* 

i oajt^*- Ko 

[W#*3] MK^2fi)c^(i, Zn, Sn, V. R 
u , S mlo&Zf I n £>jS#?£ft-5 1 ffltLk©7C*T» 20 

4 ] buI27;1/* 'J $JS7cJlS«, Li, N a , 
K, Rb, C sfccfcO'F r© 1 atLhT*$ 9, 7;U* U 
±^Hn;^«, M g , C a fc^tf S r © 1 «W±t?* 

s 1 att±**^-«Bi*w 1 ~3wrtifrofm?'f 

<Offita^^ 1 ~ 1 X 1 0 " Q • cmT>&5$mm 1 ~ 4 © 
I'-f tlfrOSBIfi^*- Ko 30 
CW**6] MfBi«&ft©»&it?£Ai&iM/I.i, Ml 
2/£#%£fig#(C*fLT, 0. 2-4 0 mol%*rfS 

n«a 1 - 5 ©tvf nfrfojgft^*- p. 

7 ] iWf3ffi&fi©M£tt?)iA8iiM« ©it/P 
tt, 0. 2~3 0nmT&S»#El~6©^?^hfr©8 
*- Ko 

[H#«8] fM2JBffilri©fc«*-7l/aA*«^.i, 
JgtftWl~l X 1 0" Q •cmX'tf>Z>m$M\~-7 0^ 

g 1 ~8 0t^"fti*'0»316^*- K„ 
[«#«10] WIB»Jfi6xO»ffl*-;vaA(ftjMS 

)«^i:U C©±fijc#£ (Si i.x Ge.) OykSbfc 
kf 

O^x^K 

1. 7^y^2. 2 

so 



S&K, tHSHSH. 5eV«±©&JHft<fctf/i;fctt& 
JS©B£fb*i!L Kfb^ Sib^ ^ib^fcit/Bflfbtl© 

t^-fti^ 1 «tt±*£*r**w#js 1 ~9<oi>-rti*><D 

l$mm 1 1 ] MfB&K.i, A u . Cu, Fe, N 
i, Ru, Sn, Cr, Ir, Nb, Pt, W, Mo, 
T a, Pdfciy'CoO^fn^ 1 «W±T-3o5!S#J§ 

1 ooajfeif-r^-Fo 
mm, mm, ^-am^^umimn^m 

0. 2-4 0 ml%?&%ffi}Hmi OScftte 1 1© 
MBit, 0. 2~1 OOnmT'fcSIS^l-l 2©t,vf 

-> U 3 Vfe * OV S ft ?A> ^z. A ©g{ tWtlLffli 
kU 

±/S#©¥i3fflfi)i«\ 
(S i ... G ex) Oyt^bftkt 
0^x< 1 

1 . 7<y < 1 . 9 9 
T'SbUmm 1 ©fSft^-f*- Ko 
CW^fl 1 5 ] 85IB^*6^tt^-;VttAffeJM«©« 

JP& 0. l~3nrnT'cfc 511^1 4<D»)t^*- 
Ko 

1 6 ] mmm$£xm&, sunt* 

Z*k^>^Zxk*$frfSIM<J|U -1 5©Vvfftfr© 

«tt*-r*- Ko 

[0 0 0 1] 

[»H©JII**tt«$HM *5WJM\ LED (Light Em 
itting Diode) jR^KBBt, i¥b<.i, -*t©mHIS.C 

So 

[0 0 0 2] 

t<lc, WT©2-p©Sf^MfS^g14fbbT^%o Si- 
te, ¥«*ttp nfc£K,k3«?k*-/W©aA«l8£f8 

jte^a+raak-rsLED (f8ft*v*-F) fc<fct>*L 

D (U— tf-^^-K) .CHAT 5<t©T'2D£„ Mir 
fc, f»tHkft**«»)8** : Fi(iSStt*«ki;*-;l/|(| 
&tt£WWl§k *SW*pn«^Ka 

k *-;i/©jiA«3tsie^«s*Jsai k-r * w 

[00 03] JbSE LED V LDfilOI/^T«> S<*>6J» 
??StlTVft*V iS^Kftot, CaNIS, ZnSel 
©W^S^jl*, fllJAtfBiSSlL'^ KDn^Xno.674, p. 
79(1996)lC^?n« J: 0 fc, CtlSSfb^Slft:®©® 
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LDtcBH-rStOt^^nT^So LED, LDcQP>fl 
N, Z n S e4Jf7^K^7^if**fflftt, n£! 

Ji^KiOpSfbA'WftSn, LED*«!rflHc40, « 
6fctt L D fcfcigajiHfcfctffc. 
[0 0 0 4] LfrbfttfS. LED, L D^ffifg^r io 
/WXtLT©JSffltfHStT'£>')> fcfc*.ffl»JtT/M' 
X£^LftfcLTfciS»&fc©i:%oTl,3:V\ MS 
ffift^fiJ-pfeS. Sfc, Wfrr/WX©fij£Kfel''T 

L E D&iffc < ?>^&i:3X htf^t^P^lh^-jTI/ 1 
■5c Sift, ftfer/WXcDnXI-tf 1 /2fC&ntfT(jlg 

[0 0 0 5] *«E L«C*5l/>Ttt, #5-X±tcA 

52*<««>&*it^s. -«»i:w«ELjis?tt, #5x» 
a i q3 m^Kzfii&ftftmzm 

[0 0 0 6] cnSWC«fcSftT^SJlH t *liBiLT 

[0 0 0 7] LfrU l/vfn©#tjt<Dt)<Oi, 

Gl», fc*g£&ffitt*HR©a 

«BaoS»ttfiJ;tf«363^h» ttt>ft^©8JBS«© 
[0 0 0 8] xl/^hD;|/5*7tyX (EL) 

[0 0 0 9] L*L*tf&, ELTffiffl?tl5MS 
LTVfco so 



[0 0 10] 
[0 0 l l ] 

(1) MfifcMfffc, cn60*«IIBk:'>4<i: 

B«SkOBK:«*S**-^aXlfcs8Ji**b, col 

( 2 ) MfE»}n©&$$1t? Iff 1 fi£# 
f±¥Mi!S3~5eVO#ScD 1 ■W±tftd*-r*±B 

( i ) oajtt^ Ko 

(3) Wie^2(K^tt, Zn, Sn, V, Ru, Sm 

(1 ) *fctt (2) ©fgft*V*-F„ 

(4) ffii27;l/#'J&JB7tJ8fi, Li, Na, K, R 
b . CsWtfFrCl aW±T*£ 0 , T/lii 0 ±St£ 
MTimZ, Mg, Ca*3<fcQ*S rOli«±-p60, 5 
V*/^ F3&7CSliteL a*5<J:tfC efreSftSn* lffl 
0±**rr*±B (1) ~ (3) ©tvfftfr©5»fc*'f 
*-F» 

(5) 8i}flBSSfit<0»lia«?}iAISjM««, ^©Sfii 
Wl~ 1 X 1 0" Q •cm-CfeSifB (1) ~ (4) © 

(6) M§Ei«igm©*8OT?fiAi»!jMJf«:> gS2/3c# 

££/£#li:#LT, 0. 2-40 mol%-&WT5±IB 
(1) ~ (5) Ol^-f tlfrOW*^*- H. 

( 7 ) imiKtmommnvt&Mstmnmmi** 

0. 2~3 0nmT'£S±ia (1) ~ (6) W?ftfr<D 
f£ft£V*-F„ 

(8) Wf2fc«ffi©&«*-;V&Ali&S«x MJa$ 
AM~1 x l 0" Q • cmffeSlia (1) ~ (7) ©l/> 

-rn*>©?e^^^- f. 

(9) ffliefcffi$a©&«*-/vaAffljg««, &«*5 
J:tf/Sfett&H©»b», i^fbte, §<bft, ^^fb1% 

*«fctfswb*©t^n*» i aw±*#*-r*±E ( 1 ) 

~ (8) ©^•fttfr©5ttt*V *- F, 
[0 0 12] (10) WE«ata©«**-;l/aAH 
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ZHtilfttL, COi*»* (S ii-x Ce.) Oyfcg 

Lfcfc* 

0^x< 1 , 

1. 7^y<2. 2 

ft«Htt4. 5eV«±©£B*5«fcl>V 

Sfcfift«<o»ib»» Kim Sfbti, w<b»*5J:tf 
aftwoi^-fti** i aw±*3*r«-*±K ( i ) - 

(11) miffi&Jlfi, Au, Cu, Fe, N U R 
u, Sn, Cr, Ir, Nb, Pt.W, Mo, Ta, 10 
PdfeitfC o<0^f t tvAMaW±T*fe5±lB (1 0) 

(l 2) WK&HfcJ:tf/3:fc.i&H©a<b«J, Kffc 
*s S.b»\ W<b*JfcJ:tfl»,b1«J©3*r»i. 0. 2 
-4 0 mol%T'feS±l2 (1 0) Sfctt (11) OSSJt 
2V*- Fo 

(13) W8B»jgSiO»l«*-;l'aXI*i3WOilW 
tt, 0. 2-1 0 0nmT?fe-5±l2 (1) ~ (1 2) CDt^ 

(14) fl9Ejn«*-/i/aA*i>iM«tt, mmmmm 20 
Yx*A©gHb»fc±$#fcu nmny-m&m, 

(S i i-» G ex) OyfcgLfctf 
0< x < 1 

1. 7 < y < 1 . 9 9 
T'<&ft±I2 (1) ORJtf'f^-K. 

(15) m&mwm&*-)V&\m&mowim\t, 

0. l~3nmT-;&ft±gB (14) ©fg)fc*V*-F„ 
(1 6) BufE&tiSfgftJltt, Hft^hav^Afc-tr 

5">Ai:*flrtr-r«±E (i) ~ (i 5) ©ivftifr© 30 

F. 

[0 0 13] 

JflB fcHTCSOHKH:. n -y *f ft i: £ tie 

«?*»iM-*-afc«)o#ii^^*#-r5i«asio^awi 

2SJS 7 a <y ? f ft fc k *-/U«rffliMf ft ft <o 

[0014] comic n?&xmmmz*-t&K 

□ il = * «y -tr y X *«T ft *««iW*IEH-r ft C k 

ft!6, g^ffi^«cogSS^iS<, «^T\ Lfr<t*3r 
^(DS^ai^tift a«?5. so 



6 

[0015] mmm cmf&xnm tra»i. m±mm 

&<DWmW£L<, mZlis K, Li, Na, Mg, 
La, Ce, Ca, S r, Ba, AU Ag, In, S 
n, Zn, Z r «?©&«7cf!WM*, ifc«$^tt^[6]± 
S«4fc*t*ft6*dtT2J«»» 3$5H)£:fe&, % 

fc, Li, Na, K, R b, C sfti:<D7 Jl*}V&m<D 

g • Mg (A g : 0. 1-5 0at%) , A 1 • L i (L 
i : 0. 0 1-1 2at%) . I n • Mg (Mg : 5 0- 
8 0at%) ,Al-Ca(Ca:0. 0 1 - 2 0at%) 

ftc 

[ooi6] mfi mT&km®) mmvmzii., m 

: FftA^+»tTX.ft-^W±€»l?i:1-n,fS<, o. 

1 nmt(±, L, < fi 0. 5 nmJ-X±, «f K 1 nmfcUli:-* 
tltfj:^. *©±IB«Ktt«k:»l|IBW:a:i^, if 
#jgj*tt i~5 0 0i*e«k-rtuf«ki/\ B«B©±fc 

[0017] fflajsffiojpstt, a^aA^saes 

-J£tt±OJPS i: -Ttlff <fc < , » $ L < »i 5 0 nmW 
±, 1 0 OranJJUl, WffC 1 0 0-5 0 OnmOlB 

l»ILv\ 

fcfc, *-*X^yh©jSftaffi#aK&oTL.i:3« 
k^ofc#8tf£UT<fto 

[0018] ffimmMiz. fflfr^fe^stt^aAws© 

A 1 «*Offi«taOA«*fflV^ntf J: < , ^±is?:*^-r 
ftii^-C«, T 1 NWO&BfbfcftfcflJ^TfcJ:^. 
[0 0 19] ^aWHkfflttlMk^W-ti-ft^cOW 
SkL-Tti, lffcMlli%l^\ ii^5 0~5 0 0nmg 

[0020] mmm (*-;i>aA««) ssfi*x 
©«8«*-;i'aA<ft33aa^*-;p*«!i* * < aA-r ft 

Cfc©-e**feO*W*U<. tt»MIS4. 5eV~5. 

(i to) , ffiftF-TiMb-rvs^ (i z 

0) , Kfbfy^^A (InzOs ), mitXX (Sn 

02 ) fe<fct>mSgl (ZnO) Wftlfr%£mi8.t 
Lfct.©»fLl\ cn60».b«ltt*0{b¥JllMi 
«^6^ / >fflffil/T^TtJ:i/^ I n 2 03 (cWTftS 
nOz (DUnttli, 1— 2 0wt%, $P)«C(45— 1 2wt 
%^SL^ $ft, I ZOT'OI nz 03 tCfl-fftZ 
nO©ii-&Jt«, 1 2~3 2wt%SST'&ft, 
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[0 0 21] fflUI (*-;M*X«i) «, tt$KI»fc 
i3i|-<r£fci6, Sffk->'J3> (S i 0 2 ) ?:tSLTV' 
TW^, fflt'>>)3> (S i Oz ) I T 

0£2tTS S i Oz CD molJtT'O. 5- 1 0%m&ff& 
fU'„ S i 0 2 £ft£-f SCttCfcO, I T0£DttV 

«»*«■*•*-*. 

[0 0 2 2] Jtt*fl»9Ul-r«lO««tt» «}fca»IJ*, 
at 4 0 0-7 0 Onm, IftC&ltftftKtt? 'tftffil* 
tf5 0 %W±> S 8 0 %W±, *#fC 9 0 %W±T 

[0 0 2 3] mmnm tit, 50~500™, #|C50 
~3 0 0nm<D«3H* < fifSH/>o ^^Pgttlf (CftJ 

■r, Biifi^oBiaftK^o^-etifflH^**. 

[0 0 2 4] *«WORJt^*- F«, ^Hfl^/lt 

So 20 

[0 0 2 5] CCkSK, fll^cDaSil/SX^U *- 

< &Af s c t*^t, #8ttj»stwfa±.f 

* t k t fcWMlflES'ffT-r *. 

[0 0 2 6] »SL<B»ffilSO»{««^aAlli 
2S«oa2j«»*, fS»lcWlT0. 2~4 0mol% 

[0 0 2 7] *f8W<D8tt*"f Ktt, ^OW^E 

J'-'^-i'Xstfv h©»£t>ftV>. Site, 
< Higtfgl & *Mt#£*flJ l ' T t >S ©T'tHig 3 X 

h 40 
[0028] m&iHvmmmT&xmmmit. *©aaa 

W<ffSt<ttl~l xi0"Q-c«, fIClxlO 3 

~ 1 x 1 o 8 0 • cnT'&Zo iizm.in.<Dm®nT&xwi% 

[0029] KffinoMM?a>JtiiSlltt> W£ L< 
tt3n«#fcLTtt*KIR4eVtt-F, J:'3»Sb<(41 
~4eVT'£r5l\ §?$b<«L i , Na, K, Rb, C so 



sns \ma±<D7jii3V±m^mftm, 

b<titL a*5.£0"C efr6JiifR£nS 1 flJ-XLO^y* 

^•WfCtiKftU^^A^L izOftWT, 5 0 mol% 
tt±*»«tlT^« c itfifi bl\ 

[0030] M«ffi©»«wim\»iS«tt, sets 

2^iLTZn, Sn, V, Ru, Smfeitfl nA' 

6)SRsn§ latu^fci^^rrSo ccojf-^cos 

2tfi^cD^Wfi{4, (f?3;b<«0. 2-4 0 nol%, <fc 
*)»$L<(il~2 0 mol%T*i&So ^MffCtlZQ 

att©a*»i±K©*Sllfc**ci:tf#$ 

[0031] sffin-c&sgi i m/wncmwtt am 

tfi) ©S 2 tfacfcfcJ:!). *fe«14$iS* 

[0032] ±esb i ^(omitmmmit^mmm^ 

(stoichiometric composition) "(?$>SA^ CtXiPh^ 
'Xl^bTlNt^SiraW-W (non-stoichiometry) t 

[0 0 3 3] KffittO^TO^aA^JMStcti, fttc, 

Kr, X e!?££ft5at%J.;rF#WbT^Tfc<J;</\> 
[0 0 3 4] ftfe, iUSinC0^«?iiA«iJMg^i*t0 
¥^ffltbTC©c};9%mfi)cT'Sn{f, i$-T-&<Tt> 

[0 0 3 5] »^<OMffi?aA$Sl^«, toft, # 

[0036] i«ja»ioj«a«TFaA<iawoiiiiS4:bT 

»tb<(40. 2~30nm, 1$K0. 2~20nm, 
£e>{Cl*0. 2-1 0nmga*WSbl/>o S^aA^A^ 

+»K »»T t * < * < % o T < So 

[0037] ±iBo;9ism©»«im?aA«jM«oiajt 

•y*j£*W£b^o ftjb^t. ±IB»lia»i:S2<a«' 

hCffja4X^>y*ii«rfflV^C.fcA^f So 1 
7tX^-y^frs«^(cti, Jg 1 fig^fcS 2 ja#©»* 
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coo3 8] sffiri^M^^aAttas***'^ 

T'^-rSif^ X/Vy#B#©X^-y£;*;X©E2H;i:, 
0. 1~ 1 Pa©ttB*<#* U\, X/S.y##Xte, Iff 
OX/Vy^KBtCffifflSnS^Stt^X, mtf A r, 
Ne. Xe, Krffflt^S. «&g£,fcDN 
2 *ffi</>Tt><fcV\, X/Vy£B#©|JBMt LT^, ±s2 
X/Vy*#X*C;bna.Oz % 1 ~9 9%ggig^LTSJE6 
14X/S.y££tToT&<fct\, 

[0 0 3 9] X;<7jgtLT(iR F®£*ffl^fci8JMI 10 

•y*£H©tt:*Ji:LTtt, ftflitXttR FX^-y*T' 
0. 1-1 OW/cm 2 OgWffJK, ftmi<-htt 
0. 5~ 1 Onm/min , <8tC 1 ~5nm/rain ©iBfflfc'tf 

[0040] mmowRm&tbxa.. (25 

°C) ~ 1 5 O'CSST'SS, 
[0 0 4 1 ] *58WI©»3t*-r*- Kfi, ±K»}flB 

gufc^rfs. 20 

[0 0 4 2] C©«fc5£, *-/l/©$iI/<X£*L, '1 
(SUlffi (*-;ViiAil) i:©P^(cB2Hf 5 

[0 0 4 3] Sfc, Sf S L < «^JgR©&®*-;b£A 

tf/Sfcttcn6oiWk», gfktt, w<k 
ft, smkft©^-f 1 «m±**&s* twkx* 

JlMtSci: *-/l/aA«fffr&*«»J1fiJMj 
'\53i*d;<*-;V«raA-r«cfc^T*!rS < , Lfrfc, M 

««3W*>6*-;i'aA«a«'so« : Fo»»*wfW-r 

saw* < (f to** c km- 2 So 
[0 0 4 4] flf»lSOft{«*-yUttAIISWtt. ^©ffi 
W!fSl<ttl~l x 1 0" 0 -era, «rfc 1 x 1 0 

3 ~ 1 x 1 0 8 q • oi-e**. S5»mo»ffljJ->-;vaA<« 40 
ar^scfctfTt*. «««io«i«*-;uaA«Bayio 

S„ c©if£, 5/— h «aa(4 4 (g^ffiWlc J: 0 M^-T « 

[0 0 4 5] ±fi)t#©tratt, ->'J3y, y;l/vr.«i7A 
©iHbftT'&t), »*t<tt (S lii Ge«) OyCte 
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1. 7<yS2. 2,5fSL<(il. 7<y^l. 99 
WPtJ:i(\ y*«cn<fcO*t<Tfe'J^<Tt,*- 

[0046] mm.iri<ommt--)Vitxmmmi^ $<bic 

±fi)c#(Cjta;l, tt«gtS<4. 5eVW±©£JS 

Str) out*, BHtft, Sfbft, ^fbftfcitffilfb 

****** CfclWffSL^. tt*BISJ4. 5eV«±, 
WSt<«4. 5~6eV©£Jif;i:, KL<liAu, C 
u, Fe, N i , Ru, Sn, Cr, I r, N b, P 
t, W, Mo, Ta, P dfccfcO'C o©l/>-fft*M ffl$ 

KfbttojgTSfiE-r*. tfc, cne>©j«ibft, gfb 
ft, ^fkft, fflSfb^T-^oTtck^o cfte>£rI£L 

Tffll/>*if£©fgmbU:ffiiT*&*o CttSOSWaH* 
jiflKliO. 2~4 0 no 196, ot 9 jffi: L < fi 1~2 
0 mol%T'£>S„ ^Wfitfcto^o^&i/^-yV&A 

[0047] ±tz&m£rz&&m w&mzsts) <om 

fbft, Kfkft, g{fc», Wfbft*J:tf»HMW4, 51 
ft, »fiStOj»«*-;l/aA«3SyB*»i:»«LTC^. 

ftmsL^mmtLTtt, mm, i~5nmfifi-efe*o 

^LT*-;i/*l»ai-rsfc«)<o*>ytfyy/^x*Wfi)t$ 
tt*&©£#*iE>n*o 

[0 0 4 8] J(»jJ.o««*-;l/aAHaSJI»j:«, fa 
(C, ^*$fti:LT, HW^7?^EfflWNe, A 
r, Kr, Xe^££ft5at%WT#*LTl/>Tt<fc 

[o o 4 9] &mi<DMm-)i'&*M&m£# 

l/\ 

[0 0 5 0] »fi*.o»M8*-;i/jiA*SS«tt, fflUf. 

# B e aK^T-fe5o 

[0051] mffi<owi*-ji&\wm<Dmmt l 

T(i, ffJiKtiO. 2~100m, ctWSKli 
0. 2~3 Onra, 1f{C0. 2 ~ 1 0 norfljfitfi? t Ll/->„ 

Tt> *-;UaA«SSHkLTO«(IE*+»fc:aW-e* 

[0 0 5 2] ±E©fc«tt©M«*-/W£AI|iaW©« 
jg7?ffikLT«, X/^'y^ffi, ?itti£*if©Sffl©tia 

f* ^SKfktl^© ^ -y -y h ^SiJfflfc X^ 7 ^ f S ^7t 
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?n<D$-?v blctf'M&*'<v $&*f%^%z ttfT* 

[0 0 5 3] ifJgtrx©^«*-;UaA«jM^?rX/^<y^ 

C0 0 5 4] RJtUtt, fflHrOELJR^iRlttlOltftK 10 

[0 0 5 5] #*Ll^»3fcJB©*t»i:LTtt, 0J*tf, 
^Wr-i X7L~i ' 9 8 4£^fl8j£<D'r-f;* > :7W 

5TOiLT, Z n S, Mn/C dSSef, 
£ftS*fflfc LT, ZnS:TbOF, Z n S : T b, 
ZnS : TbJSk *ft»}tt*»*fclM>*fflfc LT, S 
r S : C e, (SrS:Ce/ZnS) n, CaCaz 
S«:Ce> S rzGazSr, : C eWfcWSC fctfTf 20 

So 

[0 0 5 6] SfefiftfctiSfcWtLT, Sr 

S : C e/Z n S : M n^tf&J&ttT^So 

[0 0 5 7] cnBOft^T't, ±S2 I DW(Internati 
onal Display Workshop)' 97 X.Wu'Multicolor Thin-Fi 
Ira Ceramic Hybrid EL Displays" p593 to 596 Ttfcl4 
SftT^S, S r S : C eOfMmffi^SC tic 
J:D^K»$L^e**^«i:fc*<T*S. 

[0 0 5 8] R%«oMJP2: LTti, NOMBSftftt 
©T«£v>tf, wr?«i:B»«E*'±BL» 5S^rs 30 

*\ «F* L<«1 0 0~1 OOOno, #(C! 5 0-5 0 
0nmfl]ST-&S„ 

[0059] mMnmtiUjmt. fmmmmzm^z 
mmzmfzcttfT'Zz, cnsw&frT&cvDS; 

«0fc¥W*fB*aH*#*»S Ll\ 
[0 0 6 0] ttfcOJBl DWKfBtt^ttT^SJ: 

S r S : C e©ISttJf£JWf Hz « 

SUBMIT, x-l>5Yny\i-hmmmc&*)WM?% 

[0061] mm<mf8®t. »s l < ummmitft 
nifiiii, sffiffiw^affii (mm® /mm 

m) > »^fc«aLfcftfcfTh>Tt«fc^L, SWJfr 
«f»*»JKLfc»K:*+v7*7:i 
-;PbTti(/> 0 am, *-f7^7--;l/ffi*ffli/>5c 
tWSL^. JftftHOSSti, !i?St<(i6 0 0~S 
ttOffitSSft* <fc!9»* L<(*6 0 0~ 1 3 0 0*0, 1$ 
tC 8 0 0-1 2 0 0°CSfi, Jiaa^fHttl 0 ~6 0 0 so 
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ific3o~i 8o#©6t*&5. 7--;waai»o 

JIEBMfcLTte, Nh . Ar, HeSfcttN* ^icOz 
#0. 1 %&,T<D%WfS.i)W£ Ll\ 
[0 0 6 2] *aWO«Jt^*-Ktt, ±8B5£)t« 

t, msfcomK:, »m*-;i/aA«j3iBfcLTifi« 

[0 0 6 3] COjR«MS»tt*-yl/aAlftjSMitt, 5"J 

So 

[0 0 6 4] #$L<tt, ±j£#©¥i$lS§$, <k 
D » * L < ti 5 If 7 * - Kft^FttSLK * •? » <=>tiS ±fiS 
^©^ffifiK*, (S i i-x C ex) OytgLfcfcf 
0^x < 1 

1 . 7 <y < 1 . 9 9 
TfcSo 

[0 0 6 5] C<D& dtc, iM»*ft«14*-/US: A828B 

t> , a> e> imwrtm a < a-t 5 c 
t^Tts. L*>t, nftm^^mmm^mi-^m 

A$fciM£gWi:LT^Sfca6, a»>W7X*frtt*i:« 
[0 0 6 6] ^B/J©^^*- F«, E 

SCfctfTf S. 

[0 0 6 7] «lSO$«lt$ty(i, ±I2*M$BHfc 
&oT</vmf<fc<, 1. 7W±T»-3T1. 9 9J-XTT* 
ytfCtUOAf <Tt, y^cnJ:')/J^<T 
t*-;l/aAfll*MSTL. WS*MBTLT<*. Sfc, 
WSL<{i, »*L<ttl. 8 5W±T'^T1. 98 

[0 0 6 8] J«ffl»&gtt*-;UjiA»jMa«, Kft^W 

So *fc, »S b<f*x(ot0. 4WT, J:D« : SL<« 
0. 3lXT,mc0. 2JUTT*feSCi:*W$L^. 
C0 0 6 9]»*^«. xti!i?$L<«0. 6fil±, * 
•3»SL<li0. 7J-X±> mcO. 8W±T*oTfcJ: 

t>o 

[0 0 7 0] ±IB»*O^Sa«> 7f7*- r-*&7afl!t 

[0 0 7 1] «HW6»tt*-;l/aA»aWI»c*i, flfitc, 



(8) 
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r, X eH£jf?£L 1 0at%WT, ±t)KL 

<«0. 0 1 ~2wt%, IftCO. 05~1. 5wt%gg 

[0 0 7 2] <:n6©7t&tiX/<'y*:tfXi: tTffiffl^ 
ft ?>©7tfK©-$«tf£ <4Sth77 TJft&ttSttlc 
[0 0 7 3] X/<y*JtfX©a*r»i, J8*B#©EE;tj 

HWmcte, lPaWT, fiflco. 1 ~ 1 Pa 

[0 0 7 4] ftfc, »««S»1t*-;l/ffiA«i3SB^i*0 
¥»3{ifcLTC©cfc?&&MT ; $>ft(£, J5-Tft<Tt, 
<k<, IBW^|PlK:«SftE«r^-rsfl|jii:LTtJ:v>. 

c ©«&«;, mytm) nmwmmyTv&z 20 
[0075] »««i6Jiitt*-;uaAite5w«, ant, # 

[0 07 6] »te^11*-;U£Ati£Jf ©B£/¥ £: LT 
(is f^cfliifflteS:^, »SL<tiO. 05-1 0™, 

L<«0. l~5nm, *#IC 1 ~ 5 nm. fe^l/^t 
0. S-SnmHST'i&S,, ()R«tfilttt^'-;l'j£AlfKKJI 
« ? Ctl*9»<TfeJ»<Tt, *-;I/aX*+»KI4ff 

[0077] ±iao^««s»tt*-;i'aAi(iHiJB(OHji 30 

TT-ffii: LTtt, X/W*ffi, EB»I«S& £©£«©» 

[0 0 7 8] *«M«itt*-;UaAIKilJH*X/<-y 

AK38Ji©»fci:ra«-C**. 
[0 0 7 9] *«WOaj1fi^*- F#F«. 

t^*©t», ama'sata^ «ja3Xh*fi**« 

ttfc&BFfcfc*. C©fc«>. y-^wR©*^**-* 
X#'yh©f8£«r»*.*c: 

[0 0 8 0] *»WO«JI6^*- Htt, 0J;ltt"0 1 K 

str ct 5 ft, sts i /*-;M£a«« 2 

ahumi 3 /mm 4 /x»«t(0MM?ftAiiaw 5 

/BMW (®¥i£A«$) 6fc*w*«uB*nft««-r 

•**i»«MWti:LTfcJ:v\ cfte>«;, fci:*(f, 9 so 
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[0081] tit, itmmnm^i. mmnfofc&® 

[0 0 8 2] *e,JC, ^©S^lf^'lffi©^^ 

i\, ItibEtt. (i«oaA^P^<*/ii6{c, Stttt^HSJS 

r. He, Na *©5F}Stt*X**<»* U\ C 
©&lh#X©7j<5)"&W»te, 1 0 Oppm WT, *0»$ 
L<« 1 Oppm WT, ^FtCti: 1 ppm WTT'&SC tfftff 

JU\ c©7j<^#*ffl(cTPM^(c4^^ iinr 

0 . 1 ppm SSTfeSo 

[0 0 8 3] »±«©**«4:tTtt, #8:L <«:¥«« 

^7X«tLT, 3Xh©®*>P>7;V*'J^7X*^$ 
X, *>>^^|ij7X, 7/l/5X-y-rS!7j9X, v"Jyj 

#7XSl©#7Xffl/ff©fc©fci!?3:U\, #fc, y-^ 
)J5xt. ii5aio»^#7xa^»cffifflf$, 

[0 0 8 4] i*±««, X^-tf-fcffll^TiSSfcPS 
</\, 

[0 0 8 5] X^— 9— »i, ^46^±ffl^»Si|fptciiA 
SftTV^Tfc, SfcBSfcSALTfcJ:^. »itffl««»J 
tfCfe^SX^— 9--©-&#S«, fcfSLOiO. 0 1 
~3 0wt%, L<«0. l~5wt%T-2D&, 

[0 0 8 6] ft**Jfc LTtt, ££Lfc«*§itttfffi 

[0087] *»wk*^t, 'mtm-tt-vimm- 

if, i^ffiSfiftt^ff, Si, GaAs, ZnSe, Z 
n S, GaP, I n P 4 if^felf 5>tl, S/iCtl?.©^ 
SSttitcfgSS, 3^SSS^«^il©/Vy7r^^ 

ii. Mo, A 1 , P t , I r, A u, P d&if£ffl^£ 

ct*<Tt, »sui«7xii*ii,>&n?i. a« 

[0 0 8 8] ¥ffi±K*»Sfc^ 
TtiK ¥E±KM^e>ttfc*tt€*l©gS7©?Sttfe 



15 

[0089] mmc&7 * &z-m*%iyt&tyfi*^ts 

[0090] *^^g7t^v^-F(i> mn, mim 

aaEi*i:-r§ci:t»TtSo £n/raBE&, 2-3 
ovga^^n^>o 

[0091] *awo»)t^*-Ftt, f^xyw 

ffil^SC 
[0 0 9 2] 

[ftKffl <WS«ll>3ff9X«SkLT3-->ya 
»o a n£7 0 5 9«S**tt»a*ffl^^TX^5^i(fe# 

[0 0 9 3] C<OSfi±*CI T0»fk»*-y^ 

2 5 0°CT\ flgJP2 OOnmCO 1 T Otf-A/ffiAWSJi* 

[0 0 9 4] I TO«««3b%«2n&SfiOSIB* 

@a£LT> ttrt*1 x 1 0 " PaWTSTiiEUfco 
[0 0 9 5] jr-yy McS i 0 2 fc, CO±*c3r^O 

X/W£#XU;A r : 3 Osccm, O2 : 5sccraT\ gjfi 
(2 5°C)T> Ifflll^h lnm/min , »ttE*J0. 2 
-2 Pa, |8X«*5 0 0WkLfc« tflfiLftffi^iiOftt 
«*-;VftA*2SJi<Offl*«, S i O1.9 KAu£4 mo 

[0 0 9 6] *«C, K^ffi«r«&*fX^Vy^gH^ 
6S»SBfc:#U ZnS^MnOftliffitCcfcDZn 
S : Mn^O. 3 jin©JPSfc»2&SLfc« ^tt<D& 
A r*T*6 5 0-7 5 OXtCitolfcU 2 ISM 

[0 0 9 7] #^T\ gfi*X/<y*ggfc&U L i 

^W?aA$H^/1^2n n )C0^/f^«b/c o C<D£ 
f cQX^y*#XteA r : 3 0 seem, Oz : 5sccmT\ 

(2 51C) T, OmV- V 1 nm/min , »f^E* : 
0. 2~2Pa, fiA«A:50 0WJ:lft o SBlftUR 

[0 0 9 8] #^T\ J*E*«oft**, A 1 £2 0 0 

[0 0 9 9] fl^n/:^Wt- K££5WT\ 1 0 
mA/cm 2 o£«»ffiS?IMftLfci:<:*, BMttEl 0 



(9) HPI2 0 0 1 -4 3 9 7 7 
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V, WmmmZ5 0 0cd/m 2 Sfc, 4*8? 

OOnmT0->-h«Si<i, ZtlZtl. 1. 5 kQ/c 
m 2 „ 4 kO/cm 2 T*fe 0 , Jg^Cg^lT 3 £ 1 . 5 
Xl0 8 Q-cm, 4Xl0 8 Q'Cffl?$)o/: o 
[0 10 0] <*)5fiWJ2>*SEiffJncfe^T, iSJfitaO 
HK4M?j£AIIS£JROejA«. LizO^SNa. K, 
Rb, C sfc<ttfF r 07;l/*y*Ji7C*, SfcfiB 
10 e, Mg, Ca, Sr, B a fecfct/R a <07rt/# U ±$S 
SfeliLa, Ce, Pr, Nd, Pm, S 
m, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb 

[0 10 1] S/c, V^6Ru, Zn, Smfeitfl n 

fco 

[0 1 0 2] <SMIJ3>^MU, 2JCfcV>T, iSJg 
20 CeOzt, CO#-yvh±«i:BT^O*#SOAuO 

r : 3 Osccnu Oz : 5sccm?\ Sfi (25t) T\ J* 
mi"-h lnm/min % ftflsEAO. 2- 2 Pa. &A«^ 

5 0 OWkLft. «KLfcftt«*-;l/ttA»aSJioffl« 
te, Ge02lCAu^2 iwl%tSt5tOT6^fto 
[0 10 3] *<Dffifi*«ff!l 1 fclTOfcLTSBtt^-f * 

ffffiLfciicS, *»1 fc»fflttQ«ftA<ff&ft 

30 fCo 

[0 1 0 4] <£tt0j4>£tt0Jl, 2(C*5l>T, iffiffi 

lit<o«R«*-;l/a AtKSff* AH* * BKc x/ ^ * * #x 

0i/fi#OfflfiS* S i O1.7 , S i O1.95 , G e 

O1.96 , S 1 0.5 Geo.5 O1.92 tLTcM$%Mm\ tn 

[0 1 0 5] <ftHM5>ftM0Jl. 2tcfct>T, iSS 
ttOli«*-*aAIKffliOdil*, Au^Cu, F 
40 e, Ni> Ru, S n, C r . I r, Nb, Pt, W, 
Mo, Ta, PdfcitfC o<0^-fn*U8W±, Sfc 

[0 10 6] <*flfiW6>*fififfijncfc^T, SJfiKO 

-y^y htcs i O2 SR«W§5»tt*-;l/aAJi«: 
2n«OMIP*CrtlHbfc. COt«OX/W>3fXliAr 

^U-h lnm/min , IfcffE^O. 5Pa, SAtt^l 5 W 

50 /cm 2 fcbfco rtWLfc*-;i/ftAJio»att, S 10 
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[0107] =t<D\m, $kmm \ tmmic^mft?^ 

[0 10 8] 
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ran 



